An aspect of gaze processing, which so far has been given little attention, is the influence that intentional gaze processing can have on object processing. Converging evidence from behavioural neuroscience and developmental psychology strongly suggests that objects falling under the gaze of others acquire properties that they would not display if not looked at. Specifically, observing another person gazing at an object enriches that object of motor, affective and status properties that go beyond its chemical or physical structure. A conceptual analysis of available evidence leads to the conclusion that gaze has the potency to transfer to the object the intentionality of the person looking at it.
Linking the gaze of others to object processing From the gaze of another person we can infer information regarding both the 'outside' and the 'inside' [1] [2] [3] [4] [5] . With respect to the inside, we are able to access information related to intentions and mental states of another person. For instance, we can infer what another person might be interested in or what she might desire [6] and, consequently, what she might want to do next [7] . With respect to the outside, the direction of another person's gaze provides information about relevant events and objects within the environment [3] . A paradigmatic example is when the direction of an agent's gaze is followed behind a barrier. This behaviour -found in eight-month-old infantsindicates an understanding that the agent is seeing something that we do not [8] . On this view, observed gaze acts as a cue to a relevant outside entity.
Previous research has considered these two aspects of gaze processing separately. Here, instead, we focus on the possible relation between them. In particular we consider the influence that intentional processing of the gaze of others might have on object processing. Our contention is that the objects falling under other people's gaze acquire properties that they would not display if not looked at.
In the first part of the article, we will examine available evidence linking others' gaze behaviour to how objects in the environment are processed. Specifically, we will discuss motor, affective and status properties that objects seem to acquire under the gaze of other people. How these properties are brought into existence will be at the core of the second part of the article. We will elaborate on the concept of 'intentional imposition' as a possible carrier of the influence that intentional gaze processing exerts on object processing. We shall conclude that the gaze of others has the power to impose properties that the object does not carry intrinsically, but only by virtue of an intentional imposition.
Gaze processing and motor properties
Here, we consider how others' gaze can modify the 'motor description' of an object. By 'motor description' or 'pragmatic description' we refer to a pragmatic mode of object processing -a function that allows the extraction of relevant properties from objects for action planning and control [9] [10] [11] . Evidence that the motor description of an object might be modified by the gaze of another person can be derived from kinematic studies investigating motor interference [7] . In these experiments an actor reached for a spherical target object flanked by a distractor object of a similar shape as the target, only smaller. The presence of the distractor object determined interference effects that were evident on the actor's kinematics. Once the actor completed the action, the distractor object was removed and an observer was requested to perform a similar action towards the target object presented in isolation. The logic behind these experiments was that if an automatic motor priming occurs from action observation, then interference effects should also be observed for the action subsequently performed by the observer (though the distractor was no longer present).
The results went beyond this prediction. Not only did interference transfer from the actor to the observer but also a similar effect was found in the observer's kinematics for trials in which the actor simply looked at the target flanked by the smaller distractor sphere. In other words, transfer of motor interference from another's eye direction occurred. Crucially, no transfer of interference from the human actor to the observer was revealed when the actor performed the reach-to-grasp action with the face hidden or with the eyes stationary on the target object [7] . These findings were interpreted as evidence that gaze monitoring provides information about another person's actions and motor intentions. However, an equally plausible interpretation is that the gaze of the human actor is both necessary and sufficient for activating a pragmatic representation of the distractor object. On this view, under the gaze of the actor the small sphere next to the larger sphere is not only coded as a spherical object but also becomes an object that can be grasped. In the terms of object processing, the object is enriched by a motor component imposed by other people's gaze (see Box 1).
Gaze processing and emotional properties
Recently, a new line of research concerned with the impact that the gaze of others might have on the evaluative judgements of objects has emerged [12, 13] . The main question is: do we prefer objects that are looked at by other people? To address this issue participants were presented with a face looking towards or away from an object [12] . It was found that objects that are looked at are more likeable than those that do not receive much attention from others. This suggests that the gaze behaviour of others might have an impact on our affective appraisal of objects in the environment.
To investigate whether this liking effect was modulated by the emotional expression of the observed face, a subsequent study [13] compared affective ratings of objects that were looked at with a happy or a disgusted face. The results spoke clearly. Objects that were viewed with a happy expression were rated as more likable than were objects that were looked at by a face expressing disgust. This occurred despite attention being similarly cued in the direction of the observed gaze by happy and disgusted faces.
Finally, the affective power of observed gaze was confirmed by investigating the influence that the quality of a motor interaction might have on object affective ratings [14] . Participants observed an actor grasping and moving objects by using either a fluent or a non-fluent action. In one condition the observed actor could be seen while she was looking towards the to-be-grasped object, whereas in another condition the actor's head and gaze could not be seen. In line with previous studies [12, 13] , when the actor's gaze could not be seen, liking ratings of objects were reduced. Further, liking ratings were higher for fluent actions but only when the actor's gaze towards the object
Box 1. When gaze turns into grasp: neural evidence
Evidence that motor intentions can be inferred from gaze direction has been provided by using event-related functional magnetic resonance imaging (fMRI). In one study [31] participants observed videos showing a human model either grasping a target object (grasping condition) or simply gazing (gaze condition) at the same object. These two conditions were contrasted with each other and also against a control condition in which the human model was standing behind the object without performing any gazing or grasping action. The results revealed activation within the dorsal premotor cortex, the inferior frontal gyrus, the inferior parietal lobule,and the superior temporal sulcus in both 'grasping' and 'gaze' conditions ( Figure Ia,b) , suggesting that a common intentional system might underlie the representation of both hand-object relations and gaze-object relations. This conclusion was confirmed in a second study [32] in which participants observed a human model gazing towards a target object presented either in isolation or flanked by a distractor object. First, results confirmed that the observation of gaze shifts directed towards a target object yielded activation within areas of the brain that are commonly known to be involved in coding hand-object interactions. Second, when gaze occurred in the presence of a distractor object a decrease of activation was revealed within the inferior frontal gyrus. This decrease of signal change closely resembles the signal change modulation previously reported within the inferior frontal gyrus during the observation of interfered hand actions [33] . was visible. Altogether, these findings provide evidence that the gaze of others can invest objects with affective properties.
Gaze processing and status properties
The degree of novelty assigned to an object is another aspect that could be influenced by observed gaze. Intuitively, an object that has never been seen before appears less familiar than an already known object. But what about an object looked at by another person? Will it appear more familiar than an object that has not attracted the attention of others? These questions have been investigated by using a behavioural novelty preference paradigm with infants [15] . In these experiments infants watched a video presentation of an adult gazing towards one of two objects. Then a paired-preference test phase began. During this phase the same objects were presented but in the absence of the adult gazing at them. It was found that infants looked reliably less at the previously 'gazed' object, suggesting that the object cued by the adult's gaze was perceived as less novel than the non-cued object. Similar results have been obtained in an event-related potential (ERP) study by using a similar paradigm [16] . It was found that an ERP wave, previously found to be sensitive to differences in processing of familiar and unfamiliar objects in infants [17, 18] , was larger for the non-cued than for the cued test trials. Thus, the cued object was processed as more familiar than the non-cued object. These data indicate that the infants' processing of objects is influenced by others' gazes. More specifically, the data demonstrate that the status of objects -familiar versus unfamiliar -is modified by the looking behaviour of others.
How gaze processing affects object processing Building on the concept of secondary intersubjectivity developed by Trevarthen [19] it has been posited that it is not just people that are considered special but also the objects with which other people interact [20] . The aforementioned evidence suggests that this is especially true for those objects other people look at. Under the gaze of others, objects acquire properties that they would not display if not looked at, namely motor, affective and status properties. How do these properties arise? What is the mechanism responsible for this 'enriching' effect? Below we consider three issues that, in our opinion, need to be considered for providing possible answers to these questions.
Beyond an attentional shift
The first issue is whether this effect might simply reflect a cueing effect. Observing another person looking at an object automatically shifts our attention to the viewed object [21] . This raises the question of whether the assignment of novel properties to an object might occur because the agent draws more attention to it. We contend that such explanation is unlikely because although similar cueing effects are evoked by arrow cues, they do not seem to influence object processing [12] . As gaze cues, symbolic cues such as arrows are effective in automatically triggering attentional orienting [22] . However, unlike gaze cues, they do not guarantee a consequence on object processing. For instance, no modulation was observed in the affective response to objects when arrow cues were used rather than gaze cues [12] . Because gaze and arrow cues produced a similar cueing magnitude, this implies that attentional cueing is not, per se, responsible for the effect on object processing.
Intentional gaze processing
The second issue is concerned with the intentionality of perceived gaze. The enriching effect does not appear to be based on gaze processing, per se, but seems to result from the intentionality of perceived gaze, i.e. observing another person looking at an object. As reported above, this variable has been manipulated by asking a model to fixate on the target and not to look at a distractor stimulus [7] . In this condition no effect of perceived gaze was revealed on object processing. Similarly, no affective effects on object processing have been revealed when another person gazes away from an object [12] . Taken together, these findings suggest that the enriching effect is specifically related to intentional gaze processing, with intentional gaze being a necessary condition for the effect to arise.
Persistence
The third issue is whether properties such as attractivity should be treated as properties of objects or properties of others' perceived gaze. One reason to ascribe affective, status and motor properties to objects, rather than to others' gaze, is that these properties seem to persist even when the gaze of others is no longer visible. In other words when under the gaze of others, objects become graspable, attractive or familiar. Once these properties have been attached to the object, they no longer require the observer being present to be effective.
Intentional imposition: transferring intentionality onto objects The three issues considered earlier suggest the existence of a mechanism that allows transferring to an object the intentionality of the person who is looking at it. A mechanism through which this transfer could take place is 'intentional imposition'.
When theorizing about intentionality, philosophers distinguish between original or intrinsic intentionality and derived or extrinsic intentionality. Although only mental states exhibit original intentionality, objects might carry a derived intentionality (i.e. a kind of intentionality that is imposed onto objects by intentional agents [23] ). On this view, intentional imposition enriches the object with properties that the object itself did not previously show. These properties are observer dependent in the sense that they depend, for their very existence, on intentional agents [24] (see Box 2) .
Although in current philosophical debate the notion of intentional imposition applies mainly to social and institutional objects [24, 25] , the evidence reported earlier seems to suggest that at a more basic, noninstitutional level, a similar mechanism of intentional imposition could operate through observed gaze. When considering the context of social interactions, any object falling under the gaze of others can acquire novel observer-dependent properties (i.e. properties that the object would not display if not looked at by an intentional agent). 7 A first prediction stemming from such interpretation is that the property transferred to an object should depend on the specific attitude or intention inferred from the gaze of others. Although no experimental work has specifically tested such a hypothesis, the findings by Bayliss et al. [12] seem to confirm this prediction by showing that objects attended by others are evaluated according to the positive or negative valence of the emotions transmitted by gaze. Further evidence can be drawn from the studies in which gaze is used as an indicator of the model's future action [7] . In line with the 'intentional imposition' hypothesis, the property that the object acquires under this condition is that of being graspable.
Opinion
Following the same logic, it might be predicted that when intentional gaze processing is absent or deficient, this should not only prevent the representation of the mental states of others but also impoverish the object representation. This is exactly what seems to be happening in individuals with autism [26] . Individuals with autism fail to use gaze to infer another person's intentions [27] [28] [29] [30] . By using a motor interference paradigm, it has been demonstrated that such inability impacts on how individuals with autism process objects looked at by other people. Whereas the actions of normally developing children are affected by the presence of a distractor object looked at by an observer, children with autism do not show any interference effect. This suggests that whereas normally developing children inevitably form a motor representation of objects falling under the gaze of an observer, in individuals with autism object processing is immune to any influence of observed gaze [26] . A point worth noting is that autistic children do not exhibit a generalized object-processing deficit, but the deficit is specifically confined to the processing of motor features that are imposed on objects by the observer's intentionality.
Concluding remarks
What is an object? What counts as an object? If we consider our daily experience, the properties displayed by objects go beyond their physical and chemical structure. Objects can appear as familiar or unfamiliar, can have a value or can be associated with a possibility of action. To account for these properties, we need to consider humans' capacity to transfer observer-dependent properties to objects in which the object does not carry the property intrinsically but only by virtue of the intentional imposition. The idea outlined here is that at a basic level an important source of observerdependent properties might be found in other people's gaze. The gaze of others doesn't only have the effect of shifting our attention towards the observed object: under the gaze of others the object is enriched with motor, emotive and status components that it would not display if not looked at. This raises several interesting questions to be pursued in future research spanning from the revelation of the neural mechanisms underlying such processes to the implications such processes might have for specific subdisciplines, such as the study of autism (see Box 3).
Box 2. Observer-dependent features
Observer-dependent features depend on observers for their very existence, thus differing from observer-independent features, such as mass or force, which exist independently of observers. More specifically, observer-dependent features are created by observers in the discharge of their intentionality [24, 25] . In dealing with observer-dependent features, an important distinction is between what we might call subjective dependent features and social and institutional features [24] . Both subjective dependent features and social and institutional features depend on the intentionality of observers and are, thus, observer relative. The intentionality they depend on is different, however: whereas subjective dependent features depend on individual intentionality, social and institutional features depend on collective intentionality [24] . Examples of subjective dependent features are the sort of features that objects derive from being looked at, such as being familiar or attractive. These properties depend on the specific attitude read in the other's individual gaze. Examples of collective dependent features are it 'counting as a twenty dollar bill' or performing the function of a boundary marker. These features do not depend on the intentionality of any individual but on the fact that we, collectively, assign a certain status to an object (e.g. a piece of paper or a yellow line) that enables the object to perform a function that could not be performed without the collective acceptance of the status [24, 25] .
Box 3. Outstanding questions
The influence of gaze processing on object processing has not been systematically investigated. Are there other properties outside motor, affective and status properties that observing the gaze of others on objects might trigger? What are the most appropriate techniques and paradigms to explore such a relationship more thoroughly? In neural terms we already have some evidence of which neural substrates are involved in the coding of object motor properties triggered by gaze. The natural question is, what are the neural underpinnings of derived affective and status properties of objects? What is the relationship between the derived and intrinsic properties of an object? Does the brain treat derived object properties in a similar fashion to intrinsic object properties? The persistence of derived object properties is an important question. We know that they survive even when the gaze of others is no longer available, but how long do they persist? Are the processes described here special to gaze or do they also arise for other biological cues? Preliminary evidence suggests that observed gaze does not trigger motor properties in individuals with autism. Does this also apply to affective and status properties? What is the role this process might play for the construction of a social reality?
Opinion
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